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AUTOMATED ROUTING OF MESSAGES OVER A NETWORK 

BACKGROUND AND SUMMARY OF THE INVENTION 

5 Field of the Invention 

Hie present invention relates generally to systems for effecting point of sale 
transactions. In particular, the present invention relates to a system for conmnmicatittg 
between a point of sale terminal and one of a number of credit verification services. The 
particular verification service is chosen based on a Bank Identification Number assigned by the 
"10 — credit card administrator to organizations that particiapate m specific card plans. 

Backproup4 pf Invention 

When bank transactions, such as the purchase of an item using a credit card, are 

15 originated firom a point of sale (*TOS") termmal, a message consistmg of transaction data is 
sent firom the PCS terminal to a verification service over a con5)uter network The PCS 
terminal has the ability to read the magnetic str^) on a credit or debit card (in order to accqrt 
card mformation), to accept data regarding the transaction firom a keyboard or other input 
means, and to ori^atte-a telephone call to an appropriate port that can access the verification 

20 service — usualfy, via a sophisticated communications network sudi as ConqjuServe. The PCS 
terminal provides, as part of the message, information for a host con5)uter on the 
communications network to establish a connection with and route the message to a host 
computer at the proper verification service (the target host). Specifically, the message 
contains a Bank Identification Number that is used by a host on the conmmnications network 

25 to select a verification service. A Bank Identification Number is a unique and individual series 
of numbers assigned by the credit card administrator to organizations that participate in 
^edfic card plans. 
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In a typical credit card transaction^ transaction data sent from the POS terminal is 
verified by a host con?)uter on the communications network befi)re it atte^^)ts to connect to 
the target host. If the transaction data is invalid, notification is sent to the POS terminal so the 
message may be resent. If the transaction data is vaKd, the host on the comramiications 
5 network extracts routing information from tiie message and attempts to establish a connection 
with the target host. If the connection is successful, verification of the transaction may be 
con^leted. 

Rnnmiflr y nf the hivention 



In processing credit card transactions, transaction speed is isqioitant because 
10 decreases in transaction speed may result in mcreases in the number of transactions conq»leted 
during a particular tnne period. Therefore, an important goal in CTedit card transaction 
procesang is to reduce the time needed to conaplete a transaction. The objective of the 
present invention is fiirther reduce transaction processing time. 

The present invention fiirther reduces transaction processing time by establishing a 
15 connection with a target node wMe the transaction data is being received &om the POS 
terminal, but befi)re it is vahdaled. In the event that the transaction data is valid, verification 
of the transaction may begin as soon as the connection is established. If the connection is 
established befi>re validation of the transaction data, verification of the transaction may begin 
immediate^ fi)llowing validation. The advantage of the present invention are e^lained fiirther 
20 by the accompanying drawings and detailed description. 

BRIEF DESCRIPTIO N OF THE DRAWINGS 
Figure 1 is a diagrannnatic view of the system organization for a preferred embodiment 
of the present invmtion; 

Figure 2A is a flow diart of the princq>al steps for con^leting a credit card transaction; 
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Egure 2B is a continuation of the flow diait of Figtire 2A; and 

Figure 3 is a timing diagram that illustrates the tmmg for the steps in completmg a 

credit card transaction. 

nPTAJt . DFSCRIPTIO N OF PREFEB RKD EMBODIMENTf S> 

5 Refening to Figure 1, a diagrammatic view of die system organization for a preferred 

embodiment of the present invention is shown. A POS terminal 10 is connected for 
communication with a pubfic telephone networic (PTN) 12, so that a verification caE that will 
uhhnately reach a target host computer 22 at a verification service may be placed over the 
PTN 12. Pr^iabfy, the PTN 12 is connected— via a modem 14— for communication with a 

10 communications network 18. The communications network 18 may be a part of the PTN 12, 
or it may be a separate network accessed by the PTN 12. Preferably, the communications 
network 18 is capable of establishing a connection with a number of verification services. 
Preferabfy, the transaction is processed though a terminal node 16 and a host node 20 that are 
part of die communications networic 18. 

15 The POS tenninal 10 is equq)ped with a card reader for reading the magnetic str^. 

The POS terminal 10 also has a keyboard or other input means for manually entering the 
account number and other purchaser and card data. Other means for reading or entering this 
data may be used as well TTie POS terminal 10 will normally also have a diq)lay means, such 
as an LCD display, and printmg means, such as a transaction record printer. 

20 Referring to Figure 2A, the princ^al steps for procesang a credit card transaction are 

presented. Whai the transaction is ready for procesang, the POS terminal directs a call, 
preferably through the pubfic telq)hone network, to the Terminal node 12. Preferably, the 
terminal node is part of a sophisticated comnmnications network such as Con^uServe. A 
modem, under the control of the Terminal node, answers the caU placed by the POS terminal 
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14. In thenextstep 16, the Tenmnalnodepron^tsthe posted 
assodated whh the curteat purchase. The POS tenninal responds to the reque« by saiding 
thetransactiondatatotheTemrinalaodelS. Preferably, the transaction kcludes routing data 
that may be used to detemrine >.hich verification target host should be used to verify the 

5 transaction. Prefenibly.thero«tingdauislocatedatthebeginnm^ 

includes a Bank Identification NunAer (BIN) for selecting a verification service. Preferably, 
the BIN may be used to locate detailed connect information needed to establish a connection 
^ a target host bdonging to the verification service. Ihe BIN may be comrerted to a 
communications address through the use of a look-up table or through any other translation 

10 method. 

Next, the Terminal node extracts the routing data firom the transaction data sent by the 
POStemrinal20. i^ably. the Temiinal node starts to establish a comiection^ the tar^ 
host at substantiany the point at Avhich the routing data has been extracted 22. The atttenqrt to 
establish the connection is made the Temnnal node contimies to receive and then 
15 validate transaction data from the POS terminal 22. The ability to establish a netwoA 
comiection .vith a verification service target host while the remaining transaction data is 
received and vaHdated is unique to the present invention. The ability to establish the network 
comiection while processing the remaining transaction data reduces the overall processing time 
because the connection and processing fimctions are performed concurrently rather than 
20 sequeatiaDy. 

Referring to Figure 2B, in the next step-which occurs after the transaction data has 
been received by the Termmal node-the Termmal node validates the transaction data, 
preferably by performing a diecksmn operation on the data 24. The process of performing a 
diecksum operation is well-known in the art and is not explamed here. If the transaction data 
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^.^oadau. lie «.or process sum ««.P .6 .fF^ 2^ If^ 

^sacd» d«a »as property received. *ea .he Te^al node ™y adva^ag. of fte 
5 ,^ecd»d>a.hasb.eaesublUhed™.hd.emge.hos.a.d«.-.be»«-«io»d-a«, 

^u^ho^ibrveriScadon 30. Data ™y llowtabo* directions order .0 «»nple«0« 
.^.^onofU-emnsacden One,2.ormore^ssages»,be»eded6»»*ori^*- 

Hgure 3 is . «nB dia^ *e «»S " '"^^^ 

c^caM^asacti™. tte figure sh.»s which «=ps occur se,».«y (^e Slep does no. 

,0 b.gin«nd..heprevio»shas.nd.d)and«hi*s..psoccnrc«.c«««.y(»»re.h»..nes..pis 
,^„agivenpoin,intin..). m arrows hrdica.. a.e direction of daU~ion 
Ue abiBty .o perlbnn some of tire ope.«ions con»^-«. is nnique » .he pre,«« 
i^e^sta. reduction of ti-eoveranmnsacdonproc^** time. As drown in 
Hgur. 3. .he POS 10 comrecu « .he I«mi..l node 14, prrfhrab^r via a modem 12 

,5 conOoWbytireTenmndnod. P^ly,»ns.ctionda«issa..» a«rge. hes. 20 via . 

host node 18 conecMd .0 a conmunication nework 16. 

Inti.efirs.s«p22.ti,ePOS<emmalcallstiieTenrin.lnode. Ne«, tire Terminal nod. 

,ke POS .enoinal caU 24 and prompt .he POS .emnnal for tire -ansaction daU 26. 
UePOS.erminaIti.ensu«smnsmirri.gti.emnsactiond«a28..tireTenni.aln^^ Until 

^0 tins poin, an steps are performed sequentially. In tire ne« srep. fte Tenninal node e«rac.s 
.outing d«a .. subsuntiaj^ tire point .ha. portion of tire ttansacfion eontdrung 4e 

dau arrives a. tire Termbal node and tiren irdtiates a connection .o tire urge. hos. 3t 
ft is « tins pob. ti«i tire pres«>. mvention starB ,«fbnnmg concurrent opention^ 0.. 
.pe^ion-^e nemork com.ec. operation's of tire s«p..«i.l s«ps of (1) sending a 
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netwoik connect request 32 from the Tenninal node 14 to a host node 18, (2) the host node 
16 initiating a call 34 to the taiget host 20, (3) the host node 18 receiving an acceptance 36 
from the taiget host 20, and (4) the host node 18 transmitting to the Terminal node 14 a 
comiect acceptance 38 Hie other operations performed at the same time as the network 
5 connect operation are the sequential operations of first receiving and then validating the 
remainder of the transaction data past the previous^ extracted routing data 30. At this point 
the connection is open so that data may &ow in bodi dfrections to complete the authorization 
of the transaction. 

A preferred embodiment of the present invention has been described in detail Hie 
10 desctq)tion of this particular embodiment is merely iDustrative of the prin(%les underlying the 
inventive concqiL It is therefore contenqilated that various modifications of the disclosed 
embodiment wiD, without dq)artmg fiwm the ^lirit and scope of the present invention, be 
apparent to persons of ordinary skin in tiie art. 
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WHAT IS CLAIMED IS: 

1. A credit card transaction system, con^iiang: 

a point of sale terminal for transmitting transaction data related to a credit card 
purdiase; 

a plurality of verification services for verifying said transaction data related to said 
credit card purdiase; 

a terminal node on a communication networit, said terminal node capable of receiving, 
vaHdating, and foiwarding said transaction data transmitted by said point of sale 
temTTTial; 

a target host at one of said phiraBty of verification services, said target host capable of 
receiving said transaction data fcom said terminal node via said host node on said 
communication network; 

routing data £oi estabHshing a connection between said terminal node and said target 
host, said routing data extracted firom said transaction date at substantially tiie point of 
arrival of said transaction data at said terminal node; 

a comiection between said terminal node and said target host, said connection initiated 
by said terminal node at substantially tiie point at which said routing data is extracted 
firom said transaction data. 
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2. The system of claim L wherein said tenmnal node concmrently processes said 
transaction data and estabMes said connection to said target host 

3. The system of claim 2, wherein said tenninal node processmg of said transaction data 
incfaides recoving and validating said transaction data. 

4. The system of claim I, wherein said target host at one of said phirality of verification 
services is sdected based on a bank identification mnnber in said routing data. 

5. Hie system of claim 1, vAerein said connection Smm said tenninal node to said targ« 
host is through one or more intermediate nodes connected to said communication 
network. 

6. A metiiod of processmg credit card transactions, said method compnaag tiie steps of 
transmitting transaction data from a pomt of sale temrinal to a termmal node connected 
to a commnnications network; 

extracting from said transaction data routing data for establishing a connection 
between said terminal node and a verification service targrt host; 
establishing a connection between said temnnal node and said target host, said 
connection initiated by said temrinal node at substantially tiie point at \^ch said 
routing data is extracted from said transaction data. 
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7. Hie method of daim 6, farther comprismg the step of concurrently piocessmg said 
tnmsaction data and establishing said connection to said target host, said concorrent 
processing performed by said terminal node. 

8. The method of claim 7, farther comprising the step of processing said transaction data 
by said terminal node receiving and validating said transaction data. 

9. The method of claim 6, farther comprising the step of selecting one of said phraHty of 
verification services based on a bank identification number in said routing data. 



10. 



The method of claim 6, farther comprising the step of comiecting from said termmal 
node to said target host through one or more intermediate nodes connected to said 
communication network. 

11. A credit card transaction system, con^riang: 

a pomt of sale terminal for transmitting transaction data related to a credit card 

purchase; 

a modem for answ^g calls mitiated by said pomt of sale terminal; 

a temmal node controlling said modem, said terminal node comiected to a 

commmucation network and capable of receiving, validating, and forwarding said 

transaction data transmitted by said point of sale termmal; 

a phirahty of verifaation services for verifying said transaction data related to said 

credit card purdiase; 

a target host at one of said phiraHty of verification services, said target host capable of 
receiving said transaction dau from said terminal node via a host node on said 
conmnxoication network; 



PCT/US96/09931 

WO 96/42150 

10 

a bank identification number for selecting a taiget host computer at one of said 
ptaxaiity of verification services, said bank identification number contained in said 
transaction data transmitted by said point of sale terminal and extracted by said 
terminal node from said transaction data at substantially the point of arrival of said 
transaction data at said terminal node; 

network comiection data for establishing a comiection between said tenmnal node and 
said target host computer, said network comiection data located using said bank 
idmtification number contained in said transaction data; 

a comiection operation to establish a comiection between said terminal node, a host 
node on said conmninication network, and said target host computer, said comiection 
initiated by said terminal node at substanliaDy the point at v*ich said terminal node 
locates said network connection data; 

a transaction data vafidation operation in which said terminal node receives and 
perfbrms a checksmn on said transaction data , said validation operation being 
performed by said termmal node concurrently with said connection operation. 
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